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ABSTRACT 
Everyone wants to enjoy a healthier lifestyle, however, people seldom have any 
plan to achieve it nor dedicate to any designed plan. A healthy lifestyle can deliver 
lots of benefits to people. For example, it can make people look fresh and physically 
fit, and also have a positive psychological impact. In order to maximize the benefits 
of a planning tool for a healthy lifestyle with a focus on diet and physical activity,, 
understanding how different elements affect a healthy lifestyle is necessary. As 
Body Mass Index as well as benefits of physical activity and food pyramid guide are 
critical elements. Understanding of them provides target users with the necessary 
knowledge to understand their conditions and set targets. In this report, we deliver a 
tool for people to plan their diet and physical activity which is especially important to 
people in managing their weight with a balanced diet according to a widely accepted 
food pyramid. 
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Health consciousness in the form of healthy diet planning is proliferating in the 
market. Diet can be defined as a restricted intake of food and drink, which is designed 
for weight loss, for health or for religious reasons'. In the past few years, the "Slim" 
concept sweeps over Hong Kong. Women always keep away from delicious food. Not 
only slim-conscious women want to have a better diet planning, but the overweight 
children in Hong Kong also need so. According to a study in Hong Kong, the number of 
overweight children has increased steadily over the past few years due to changing eating 
habits; thus, weight loss is necessary for medical reasons. The obesity rate of school 
children in Hong Kong increased from 11% in 1997 to 13.6% in 2000l All kinds of 
physical activities are encouraged in order to lose weight and have better health. 
However, diet planning, which used to be something exclusive for people who were 
overweight, is now becoming widespread amongst people in Hong Kong. Over the past 
few years, attitudes towards diet have changed dramatically. People no longer diet 
1 Source: Encarta World English Dictionary (2001), "diet", 
http://dictionary.msn.com/find/entry.asp?refid= 1861604596. 
2 Source: Hong Kong Government Department of Health (2002)，""World Health Dav" reminds public to 
"Move for Health””，6 April 2002, http://www.info.gov.hk/dh/new/bulletin/02-04-06e.htm. 
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solely for health reasons. It has become increasingly common for non-obese people in 
Hong Kong, particularly women, to diet. Even those who are at a healthy weight strive 
to look thinner. 
People have their diet planning without due care about their own body conditions and 
severely cut daily food intake are common in Hong Kong. As a result, the number of 
young women and girls with eating disorders such as anorexia has been increasing. The 
number of diet-related advertisements targeting at women suggests that diet is much more 
common amongst women. However, dieting in men should not be excluded because there 
are actually a number of diseases related to obesity of all genders. 
Diet planning is a part of a healthy lifestyle. Its role in safeguarding the body against 
various health hazards should be emphasized. Just like nutritional supplement for better 
health, diet planning aims at improving the physical conditions of people.. 
Despite the promotion of the awareness that diet planning is good even for the healthy 
people, the general public's interest is still low. Not only the diet planning tool is not 
keenly sought in the market, but some people also question the usefulness of the tool, 
people tend to have their own ideas on the healthiness of different foods and consume the 
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foods accordingly. Many people still think that eating less can make themselves thinner 
or slimmer. Some even think that eating less is equivalent to diet. However, diet 
planning is a "Total" concept which means planning a healthy diet that can be able to lose 
weight. A diet planning is a balanced intake of different food groups according to the 




This project concentrates on the health diet planning and emphases the importance of 
physically active for Hong Kong Chinese. No attempt is made to generalize to the 
whole Greater China market or foreign expatriates in Hong Kong because the food 
consumption behavior of the above groups of people varies a lot. 
Our project involves research of secondary data and interviews which aid the design 
of our decision tool on health diet planning to optimize target users' utilities. We 
gathered information regarding various health and weight measurement guidelines 
through journal articles, statistical publications, literature and various websites. 
Most of our secondary sources of data were obtained from the internet. The data of 
different foods calorie was filtered and analyzed which formed part of our decision model 
database. Those foods selected in our database are in Chinese because our target users 
are Hong Kong Chinese. 
We conducted interviews with our classmates, who studied their food science, 
biochemical science or physiotherapy, and got insights from them about the importance of 
different diet planning characteristics. 
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Literature review was done by gathering relevant information on several topics. 
Information of body mass index and its application to different age were presented 
systematically in "How useful is BMI for comparison of body fatness across age, sex and 
ethnic groups? (Gallagher D, et al. 1996)，,. "Daily calorie requirement for Chinese is 
different from the American or European, a local publication 卡路里計算機（EatWell 營 
養g帀 2002)" provided references for our model building. Concerning the Food Pyramid, 
“The Dietary Guidelines for Americans (the U.S. Department of Agriculture and the U.S. 
Department of Health and Human Services 2000)" provided precise illustration of 
information and composition on different layers inside the pyramid and the serving 
requirement of each food category. 
This report comprises two main parts. The first part presents details of the different 
health attributes, including the body mass index, ideal weight, food pyramid, and some of 
their applications. The second part integrates those applications into our decision tool, 
followed by instructions of the decision model. The report then concludes the health 




The tool for healthy diet planning is suitable for most Chinese in Hong Kong, no 
matter how heavy they are. However, we have to stress that people having chronic 
disease, in lactation and being pregnant should follow their doctors' or nutritionists' 
guidance. Users are supposed to be over 18 years old because one of our measures, 
Body Mass Index (BMI)^, is tailored for mature person. Since we believe that mature 
people are more conscious of health, and are able to control and plan their food 
consumption, the BMI for the adolescence is not included in our model. The tool only 
requires little computer skill because we have developed a user friendly interface by using 
the Microsoft Excel. We believe that most people have the capability to run this 
programme without difficulty. 




Eating is one of the greatest pleasures in life. Since there are many foods and many 
ways to build a healthy diet and lifestyle, people have lots of choices. Using our diet 
planning tool can help our target users find ways to enjoy food as well as facilitate them 
to take action for good health. Our tool carries three basic messages for users' health: 
aim at fitness, build a healthy base, and plan a diet sensibly. 
Aim at Fitness 
The tool targets at people who aim at a healthy weight and want to be physically fit. 
Following these two guidelines will help keep users healthy and fit. Healthy eating and 
regular physical activity enable people of all ages to work productively, enjoy life, and 
feel their best. 
Build a Healthy Base 
To build a healthy base, there are three general guidelines. Firstly, let the Food 
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Pyramid guide users' food choices. Secondly, people should consume a variety of 
grains daily, especially whole grains. On top of that, people should consume a variety 
of fruits and vegetables daily. 
These guidelines build a base for healthy eating habit. Let the Food Pyramid guide 
people in order to make sure that they get the required nutrients every day. Ensuring 
grains, fruits, and vegetables to be the foundation of one's meals, a base for good nutrition 
and good health can be formed and one's risk of certain chronic diseases may be reduced. 
Plan a Diet Sensibly 
People should plan a diet sensibly with low in saturated fat and cholesterol and 
moderate in total fat. They should plan to take beverages and foods which contain 
limited sugars. Also, they should plan and prepare foods with less salt. Please note 
that our tool will not address the total fat, sugar and salt supplement solution. We focus 
more on the food servings allocation according to Food Pyramid and daily calorie needs. 
Good diet planning can reduce major risk factors of chronic diseases, such as obesity, 
high blood pressure, and high blood cholesterol. People's food choices, lifestyle, 
environment, and family history all affect their well-being. Thus, our tool is useful to 
9 
everybody, especially for those who are at higher risk for chronic diseases. 
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CHAPTER VIII 
HEALTHY WEIGHT & OVERWEIGHT 
A healthy weight and lifestyle combines sensible diet with regular physical activity. 
To be at their best, some adults need to avoid gaining weight, and some need to lose 
weight. Being overweight or obese increases people's risk for high blood pressure, high 
blood cholesterol, heart disease, stroke and diabetes. 
A healthy weight is a key to a long, healthy life. There are different methods being 
used to find out the desirable weight. We can follow the below directions to evaluate 
weight in relation to height, or BMI (this concept will be discussed in the next chapter.). 
Overweight refers to increased body weight in relation to height, when compared to 
some standards of acceptable or desirable weight. Overweight may or may not due to 
increase in body fat. It may also due to the increase in lean muscle. For example, 
professional athletes may be very lean and muscular, with very little body fat, yet they 
may weigh more than others of the same height. While they may be qualified as 
"overweight" due to their large muscle mass, they are not necessarily "over fat," 
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regardless of BMI. 
Desirable weight standards can be derived in a number of ways. It can be derived 
by using a mathematical formula known as BMI, which represents weight levels 
associated with the overall risk to health. Desirable BMI level varies with age. We 
will make use of this approach. Alternatively, desirable weight can be obtained by using 
actual heights and weights measured and collected on people who are representative of 
the Hong Kong population. 
In our model, we also use the ideal weight"^  derived from the ideal BMI, which is the 
absolute measurement, comparing to the BMI being a range measurement. If users fall 
into the desirable range, they can still choose whether to achieve the ideal level or not. 
Our recommendation provides a report that guides users how to achieve the ideal level 
and whether they are in the desirable range. 
4 Source: http://www.halls.md/ideal-weight/people.htm 
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CHAPTER VIII 
BODY MASS INDEX 
Body Mass Index, or BMI, may be a new term to most people. However, it is the 
measurement of choice for many physicians and researchers studying obesity. BMI is a 
simple formula that physicians, nurses, dietitians and normal persons can use to evaluate 
their health. 
BMI is an estimate of total body fat based on a person's height and weight. It is 
important to know the individual BMI because excess body fat can put her/him at risk for 
health problems such as cancer, cardiovascular disease and diabetes. BMI equals a 
person's weight in kilograms divided by height in meters squared (BMI=kg/m^). It can 
also be calculated using kilograms and meters (or centimeters). 
Weight in Kilograms 
BMI = 
(Height in Meters) x (Height in Meters) 
Or 
Weight in Kilograms 、 
BMI = ( )x 10,000 
(Height in centimeters) x (Height in centimeters) 
Table 1，BMI formula 
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BMI is a tool for indicating weight status of adults .^ It is a measure of weight for 
height. Once a person has determined her/his BMI, s/he can determine whether s/he is 
underweight, normal weight, overweight, or obese. It can be illustrated through a 
diagram, see appendix I. For Asia Pacific adults over 20 years old, BMI falls into one of 
five categories, according to the Wealth Health Organization, Asia Pacific Steering 
Committee in Obesity, Feb. 2000. (See appendix II) 
General Guideline of BMI 
BMI correlates with body fat. The relationship between fatness and BMI differs 
with age and gender. For example, women are more likely to have a higher percentage 
of body fat than men for the same BMI. On average, older people may have more body 
fat than younger adults with the same BMI^. 
In children and teens, BMI is used to assess underweight, overweight, and risk for 
overweight. Children's body fat changes over the years as they grow up. Also, girls and 
boys differ in their body fat as they mature. This is why BMI for children, also referred as 
BMI-for-age, is gender and age specific^l Since our tool is designed to a mature group 
5 Source: Garrow JS and Webster J. Quetelet's index (W/H2) as a measure of fatness. International Journal 
o f Obesity 1985;9:147-153 
6 Source: Gallagher D, et al. How useful is BMI for comparison of body fatness across age, sex and ethnic 
groups? American Journal of Epidemiology 1996; 143:228-239. 
° Source: Hammer LD, Kraemer HC, Wilson DM, Ritter PL, Dornbusch SM. Standardized percentile 
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of people, no specific BMI-for-age calculation is in place. 
BMI is a Diagnostic Tool 
BMI alone is not diagnostic. It is one of many risk factors for disease and death. 
As a person's BMI increases, the risk for many diseases increases as well. 
Doctors or health care providers will take more than BMI into account when 
evaluating people's health. Waist circumference and other lifestyle issues (such as a 
history of heart disease or smoking status) may also affect risk of certain health 
conditions. 
BMI Measures Body Fat 
Two people can have the same BMI, but different percentage of body fat. A 
bodybuilder with a large muscle mass and a low percentage of body fat may have the 
same BMI as a person who has more body fat because BMI is calculated using weight 
and height only. Therefore, men who have the same height, weight, and BMI may have 
different percentage of body fat. 
curves of body-mass index for children and adolescents. American Journal of Disease of Child. 1991; 
145:259-263. 
8 Source: Pietrobelli A, Faith MS, Allison DB, Gallagher D, Chiumello G, Heymsfield, SB. Body mass 
index as a measure of adiposity among children and adolescents: A validation study. Journal of Pediatrics. 
1998; 132:204-210. 
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To conclude, it is a good reminder that BMI is only one piece of a person's health 
profile. For people who are athletes and who have muscular builds, the BMI may 
overestimate total body fat, since muscle weighs more than fat. For seniors or those 
who have lost muscle mass, BMI may underestimate their body fat. 
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CHAPTER VIII 
DAILY CALORIE REQUIREMENT 
BMI is the first step of planning a healthy diet. The next step is to calculate the 
daily calorie needs for a person. Blindly controlling the daily calorie intake is not the 
best way to manage one's weight. People have to find out their daily calorie needs. 
Then, together with the guidance of the Food pyramid and having a balanced diet, optimal 
weight can be achieved. 
The daily calorie requirement is based on the following formula: 
Daily calories requirement=Basal Metabolic Rate x Activity Level9&io 
For details of the calculation, please see appendix III. The above formula only 
takes the people's age, gender and activity level into consideration. There are other 
mathematical formulas required to calculate the daily calorie needs. 
9 Source: E a tWe l l 營養師 ,卡路里計算機 ,明窗出版社，10 ( “ Edition 2002, Page 8 . 
1° Source: The Food and Agriculture Organization of the United Nations, or the United Nations University, 
"Energy and protein requirements", Report of a Joint World Health Organization, 2000’ Chapter 6. 
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Basal Metabolic Rate 
The metabolic rate is the amount of energy liberated per unit of time. People's 
metabolic rate is represented by the work they do, heat from body metabolism, and stored 
energy. The basal metabolic rate depends on a person's age and gender. It is obvious 
that the basal metabolic rate for an aged person is much smaller than that for an adult. 
The basal metabolic rate refers to the amount of energy or calories one's body bums 
to maintain itself in its resting state. For example, if an individual's basal metabolic rate 
is 1,200 kilo-calories, and s/he sleeps all the day without any other active movement, s/he 
will then consume 1,200 kilo-calories on that day. 
Activity Level 
The activity level of a person is widely defined into three categories: Heavy, 
Medium and Light. Heavy activity level widely makes up of activities taking a large 
amount of energy and person sweats a lot during those activities. Light activity level 
covers a person's daily movement to golf playing. Please refer to appendix III for 
classification. 
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Losing Weight and Increasing Weight 
Based upon the calculated daily calorie requirement, users can then proceed to 
determine to increase or reduce their weight by adjusting the daily calorie intake level. 
If a person wants to increase her/his weight, s/he can increase her/his calorie consumption 
by five hundred to a thousand kilo-calories on a daily basis. S/he may then increase one 
pound or 0.5 kg in a week time. On the other hand, if s/he wants to reduce her/his 
weight by one pound or 0.5 kg in a week, s/he can reduce her/his daily calorie 
consumption by five hundred to a thousand kilo-calories a day. Calorie consumption 
reduction can be achieved through various means, including controlling the diet calorie 
intake level; increasing the physical activities level; and doing both. 
If a person needs to lose weight, s/he is advised to do so gradually. If s/he is 
overweight, loss of certain weight may improve health, ability to function, and quality of 
life. Loss of 1/2 to 2 pounds per week is usually safe. 
Limitation of Basal Metabolic Rate Calculation 
The application of the basal metabolic rate formula is not applicable to persons who 
are pregnant, injured, lactational or have illness. A person who is planning to lose 
weight, s/he must not consume calorie level below the minimum daily calorie 
19 
requirement (about 1,000 calories) except with the supervision of clinical profession. 




Being physically active and maintaining a healthy weight are both needed for good 
health, but they benefit the bodies in different ways. It is possible to manage her/his 
weight through balancing the calories s/he eats with her/his choice of physical activity. 
We suggest that users or any people should try to be more active throughout the day. We 
recommend that all adults get at least 30-minute moderate physical activity daily 
throughout the week. Over time, even a small decrease in calorie intake and a small 
increase in physical activity can keep her/him from gaining weight or help her/him lose 
weight. 
Regular physical activity, fitness, and exercise are critically important for the health 
and well-being of people of all ages. Research has demonstrated that virtually all 
individuals can benefit from regular physical activities, whether they participate in 
vigorous exercises or some types of moderate health-enhancing physical activities. 
Even among frail and very old adults, mobility and functioning can be improved through 
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physical activity!】. 
Physical inactivity is associated with many health problems such as coronary heart 
disease, diabetes mellitus, depression, obesity and osteoporosis; and is also predictive of 
mortality 12. 
In Hong Kong, a high percentage of the population is physically inactive. 
According to a studypublished by The Chinese University of Hong Kong, watching 
TV/video/movies was the main form of leisure time activity (52%), followed by shopping 
(25% men and 33% women). It also showed that 40% of men and 50% of women did not 
participate in any sports, only about 33% of men or women frequently engaged in leisure 
walks. A substantial proportion of the respondents (60% men and 70% women) did not 
think they had adequate exercise. People are actually not having a healthy and balanced 
life. 
People of all ages can improve their health and well-being and have fun by including 
moderate amounts of physical activity in their daily lives. More importantly, it is 
“Sou rce : Butler RN, Davis R, Lewis CB, et al. Physical fitness: benefits of exercising for the older patient. 
Geriatrics 53(10):46-62. 1998. 
12 Source: Ho SC and Chan SSG, Department of Community & Family Medicine, The Chinese University 
of Hong Kong, Habitual physical activity, health fitness and behaviour among the Hong Kong adult 
population, November 2002. 
Same as above 
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recommended to be physically active every day. After every physical activity, the 
body's basal metabolic rate will be accelerated for 24 hours. 
Physical Activity and Nutrition 
Physical activity and nutrition work together for better health. For example, 
physical activity uses up the amount of calories people consume. For those who have 
intention to lose weight, being active makes it easier to maintain the weight loss. 
However, 30-minute activity a day may not be enough to lose weight or maintain weight 
loss. Physical activity and nutrition work together in more ways than weight 
management. Increasing the calorie intake plan requires people to eat more, which 




Different foods contain different nutrients and other helpful substances. No single 
food can supply all nutrients in the amounts you need. To make sure that people get all 
the nutrients and other substances required for health, building a healthy base by using the 
Food Pyramid is necessary. It is recommended to choose certain number of daily 
servings from each of the major food groups in the Food Pyramid. Our model is based 
on the food servings recommended by the Food Pyramid and it makes suggestion 
according to users' preferences. 
The Food Pyramid illustrates the percentages of each group of food that make up a 
healthy diet. The US Department of Agriculture (USDA) has created the Food Pyramid, 
which was updated to its current form in 1991 (See appendix IV). The Food Pyramid, 
with its recommended servings, incorporate what the diet and nutrition experts consider 
as the most solid, reliable, and well-researched thinking. It provides a good model for 
healthy eating. The basic pyramid, developed by the USDA and the U.S. Department of 
Health and Human Services, is only one of the models for healthy eating. This pyramid 
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has been adapted to ethnic preferences and it is now widely accepted in Asia. Since 
Hong Kong food consumption is a hybrid of the western and the oriental, we use the 
Pyramid developed by the United States in this report. 
The Food Pyramid has four levels: 
1. At its base, the foundation of a healthy diet includes bread, grains, and cereals. 
They should compose the largest percentage of what people consume. 
2. The second layer consists of two food groups, namely vegetables and fruits. 
3. The third level composes the milk and meat groups. 
4. The fourth level composes fats and oils and sugars. 
In planning a balanced diet, it is advised to use the Food Pyramid as a guide to 
choose food. We will start with the three food groups at the base of the Pyramid: grains, 
fruits and vegetables, and meat and milk products. Eating a variety of grains (especially 
whole grain foods), fruits and vegetables is the basis of healthy eating. It suggests more 
grains and cereals, and fruits and vegetables consumption, but a moderate amount of meat 
25 
and bean products intake. Oils, salt, sugars, and other flavorings should be consumer the 
least. 
Grains 
Foods made from grains help form the foundation of a nutritious diet. They 
provide vitamins, minerals, carbohydrates (starch and dietary fiber), and other substances 
that are important for good health. Grain products are low in fat, unless fat is added in 
processing, in preparation, or at the table. Eating plenty of fiber-containing foods, such 
as whole grains promotes proper bowel function. The high fiber content of many whole 
grains may also help people feel lower level of calorie consumption. 
Fruits and Vegetables 
Fruits and vegetables provide essential vitamins and minerals, fiber, and other 
substances that are important for good health. They also promote healthy bowel 
function. 
Know More About Fat'"^  
One of the main messages of the Food Pyramid is that all fats are "bad". Also, 
Source: http://www.cheu.gov.hk/eng/info/exercise_05.htm 
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when it comes to fat and cholesterol, a lot of people automatically want to keep a distance 
from them, because all they can think of are weight gain, heart disease, high blood 
pressure, and other ill effects. But in fact, fat is an important nutrient, just like protein 
and starch that our bodies need for energy. Many studies show that not all fats are bad. 
Putting them all in one category ignores the fact that different fatty acids have very 
different effects on people's health. Two types of fats are commonly found in food. 
Unsaturated Fat 
Unsaturated fat can help reduce the level of hannful cholesterol in the blood stream 
and prevent blockage of the arteries. It maintains normal blood pressure and strengthens 
the immune system. Also, it contains certain acids required by the human bodies. These 
kinds of fatty acids cannot be produced by the bodies. It can only be absorbed through 
the food consumption. For these reasons, unsaturated fat is very beneficial to people's 
health. Suitable amount of unsaturated fat intake is necessary. 
Unsaturated fat is usually found in plant oil such as olive oil, peanut oil, com oil and 
canola oil. It can also be found in seeds such as watermelon seeds and pine seeds, and 
nuts such as walnuts and cashews. 
27 
Saturated Fat 
Saturated fat increases clotting activity in the blood stream, thus develops arterial 
thickening, which leads to strokes, heart attack and other forms of damage. It stimulates 
the production of cholesterol. Therefore, excessive level of saturated fat intake causes 
an increase in a harmful type of cholesterol that impedes blood flow, and causes more 
damage to the health than direct consumption of cholesterol. 
Saturated fat is usually found in animal fat such as meat, high-fat dairy products and 
egg yolks. There are also some plant-based saturated fat, such as coconut oil and palm 
oil. 
Low in Saturated Fat and Cholesterol and Moderate in Total Fat 
Both unsaturated and saturated fats contain the same amount of energy, over 
consumption will result in overweight. Dietitians recommend that fat should make up 
no more than 30%'^ of one's daily calorie intake. Saturated fat, in particular, should 
make up less than 10%'^ of one's calorie intake. 
15 Source: The U.S. Department of Agriculture and the U.S. Department of Health and Human Services, 
Dietary Guidelines for Americans, 2000, Page 30 
16 Source: The U.S. Department of Agriculture and the U.S. Department of Health and Human Services, 
Dietary Guidelines for Americans, 2000, Page 29 
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CHAPTER VIII 
CORRECTING OR AVOIDING BAD EATING HABITS 
To get a healthier life, diet planning is one of the elements that people should have 
and follow. It is also recommended that Hong Kong people should be more physically 
active. Furthermore, those who want to pursue a healthier life have to correct or avoid 
bad eating habit. The followings illustrate some common food consumption behaviours 
of Hong Kong people, which are recommended to be avoided. 
Skip Breakfast 
people tend to be busy with their work or studies, and often do not get enough sleep, 
so they always do not have enough time for breakfast. They then decide to skip the 
breakfast. In fact, breakfast is an extremely important meal. It gives people adequate 
energy for the beginning of the day. A simple breakfast of milk, a sandwich, or a bowl 
of oatmeal is already good enough for the day ahead. 
29 
Eat Too Fast 
Gulping down food is a common behaviour in a busy society like Hong Kong. 
However, this practice can lead to digestive problems. Besides, people should avoid 
becoming too hungry or too full at any time. 
Eat Too Much Fast Food 
Many people are attracted by fast food because of its low price and convenience. 
However, most fast food is heavy in protein, and lacks fruit and vegetables. It should not 
be eaten too often. When people have to take fast food, they should avoid deep-fried or 
fatty food and have an adequate amount of vegetables. The best kind of drink is water 
or drinks with low sugar content, rather than strong tea, coffee，or soft drinks. 
Have Unhealthy Snacks and Drinks 
Popular snacks, such as potato chips, candies, chocolate, and soft drinks are often 
high in fat, salt and sugar. Excessive consumption results in obesity and tooth decay. 
It is better to avoid these kinds of snacks. Instead, people can choose fruit snacks, fruit 
juice, milk and soya milk drinks as they are good for health. 
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CHAPTER XI 
DESCRIPTION OF PERSONAL HEALTH PLANNING MODEL 
We use Microsoft Excel 2000 and Visual Basic programming to develop our model. 
The tool requires users to input their personal information. It will use the inputted 
information to calculate some indicators, including users' BMI, ideal weight and daily calorie 
requirement, which form the foundation to make further suggestions to users. The model 
only computes those indicators for healthy diet and exercise planning, which are not 
conclusive because pursuing a healthy body condition is beyond diet and exercise planning. 
On the other hand, the diet suggestion focuses on the calorie level and food servings in 
accordance with Food Pyramid, which are considered critical to prevent obesity and related 
chronic diseases, but other essential nutrition elements should not be neglected. 
Through the use of our model, people can learn the concept of Food Pyramid, which is 
the core of our model and provides widely accepted information as a way to keep a healthy 
diet. Besides, users can check their eating habits by answering 15 questions designed by Dr. 
Vemon Coleman 丨？ (Please refer to appendix V for the details of the questions). By 
answering the questions in the simple quiz, users can find out exactly how healthy their eating 
17 Source: Vernon Coleman (1994), "Food for thought", European Medical Journal p.35-38 
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habits are. 
In our model, the preferred food by categories and physical activity boxes capture the 
users' information on food intake and different activities, which are then used for 
computation. Subsequently, the model uses Excel and Solver function to optimize users' 
utilities based on their choices of food and physical activities and the preset equation inside 
the Excel and Solver. The model will then produce a report, which contains information, 
such as BMI, ideal weight, exercise requirement and food suggestions, provided that the 
model can find an optimized solution for users. Otherwise, users are suggested to choose 
some other preferred foods and re-submit for optimization. Our model is trying to 
customize and fulfil different tastes of users. The daily use of our model can provide useful 
information for users' reference on food intake and consumption and weight control. The 
continuous use of our model can help the users achieve an ideal weight. 
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Personal Health Planning Model flow 
The diagram below illustrates the logic flow of our model. Detailed description of 
each node will then follow. 
f A C ^ 
Data Input Database 
Personal information Contain Food and Exercise  > ——• 
Food preferences data 
Exercise preferences 
, 、 、 T J ^ ^ 
Non- Calculation 
Optimization BMI 
Can't find a ideal weight < 
solution Daily calorie needed 
Preferences 
( Optimization ] 
Maximize user's utility base 
on his choice of food subject to ^  
the constraint of daily calorie 
requirement and Food Pyramid 
Recommendation. ) 
\ r 







Diagram 1, Logic flow of the health planning model 
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Data Input 
There are three parts in our data input. Firstly, users' personal information 
including gender, height, weight, age and activity level have to be inputted for later 
calculation. Secondly, users can choose the food that they prefer. We allow users to 
choose up to five items from each food group. There are six food groups, namely grains, 
vegetables, fruits, milk, meat and fat based on the Food Pyramid categorization. Before 
clicking the "submit" button, users can choose an exercise that they prefer as their daily 
physical activity. The following diagram shows our model's input menu. 
• • | | | | | | | | | | | | | | | | ^ a M l M l M M M M M I I M l M M I I ^ W _ l _ _ _ _ _ _ l l _ i l _ l i l P i l l _ l I I I ' I i I I I I 
二44 ,] ‘ «[ _ — 
、：：I心 I .B."、，I .. . i. , 0 —.........」......—“ L J I h H 丄 L i i ^ 
吻 Personal Health Center 
m i 
^^ Personal Infomiattoi 
；I^Qoufcr •旭 o『《"V I 
m H e i f i h U c t n ) 1 7 6 i i . : J i t . . . i t 
^ Weight Iki) 65 J. . 1 
^ A j e 28 3 J • • i 
. . , , I Moderate y] ’S Acnvity level I J ；Li： 
•人.•. •£»<«>«--<-.7, h. • ！ i® 
^ Diutentaid Food P^ntTinid、： ：: ：二游VM Oierk Vow Eating Habits -i： . _ 
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•Vi Food preference … _ , !!i 
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Diagram 2, Data input interface 
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Database 
The database of the model includes various local foods in different food groups 
because our model targets at local people. Each food item contains two pieces of 
information, namely quantity and respective calories, and corresponding serving size in 
accordance with the Food Pyramid. Those attributes will be used for optimization 
afterwards and form part of our recommendation. The database also stores different 
types of activities and activities coefficient, which will be used to calculate the time 
required for exercise in order to achieve the ideal factors. The database is linked with 
the input menu in order for users to choose their preferred food and physical activity. 
Calculation 
The personal information that is gathered from users will be used to calculate the 
followings: 
I. Body Mass Index (BMI) 
BMI = Weight (in kilograms) / Height (in Meters)^  
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II. The Ideal Weight'^ 
The ideal weight calculation is based upon the BMI calculated before, and the ideal 
BMI. To determine the ideal BMI, we utilize the following formulas for different 
genders: 
Ideal BMI for Men = 0.5 * Current BMI + 11.5 
Ideal BMI for Women = 0.4 * Current BMI + 0.03* Age + 11 
Then, the ideal weight can be derived from the formula: Ideal BMI x Height (in 
Meters) .^ 
III. Daily Calorie Requirement 
The calorie need in accordance with the users' gender, age and their daily physical 
activity level is determined by using the following formula: 
Daily calories requirement=Basal Metabolic Rate x Activity Level 
The basal metabolic rate varies for different genders and ages. Details of the 
application of the above formula are shown in appendix III. 
18 Source: http://www.halls.ind/ideal-weight/people.htm 
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IV. Exercise Time Required for Overweight Users 
We recommend that the time for the preferred physical activity will take out 500 
kilo-calories daily, which is recommended by most nutritionists. 
Therefore, the time requires (in minutes) = 500/ [Exercise Coefficient'^ x Existing 
Weight (in kg)] 
The exercise coefficient represents the energy in kilo-calories of the preferred physical 
activity that will take out in a minute. The ideal weight of an user will be used to compare 
with the existing weight of the user in order to determine whether s/he is overweight or 
underweight, which will, in turn, affect our setting on the maximum and minimum level of 
calorie intake constraint in our model. Also, exercise will be suggested if the s/he is 
overweight. An underweight user will be recommended to take more calories throughout 
her/his diet. 
Optimization 
Our objective is to maximize user's utility base on her/his choice of food subject to 
the constraint of daily calorie requirement and Food Pyramid recommendation. If the 
19 Source: http://www.fitnesslogs.com/calories3.htm 
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model cannot find an optimized solution, user will then need to restart by choosing other 
food and re-submit for optimization. 
Constraints 
I. Daily Calorie Constraint 
Maximum and minimum of calorie constraints will be calculated by the folio wings: 
> If the user is overweight, the maximum (MaxC) will be her/his daily calorie need 
and the minimum (MinC) will be the MaxC minus 500 kilo-calories. 
> If the user is underweight, her/his daily calorie need will become the minimum 
(MinC) calorie constraint and her/his maximum level will be MinC + 500 
kilo-calories. 
The total calories of food selected by Excel Solver will be calculated and should lie 
between MaxC and MinC. (i.e. MaxC >= Total Calorie >= MinC) 
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II. Food Pyramid Constraints 
The serving constraints for each food group are shown in the following table: 
Grains Vegetables Fruits Milk Meat 
Max. Serving 11 5 4 3 3 
Min. Serving 6 3 2 2 2 
Table 2, Food Serving on each food category 
III. Daily Fat Constraints 
Daily fat should make up no more than 30% of users' daily caloric intake, 
i.e. Calories of fat <= 0.3 * (Total daily calories) 
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Report 
The report will tell the users about their BMI, ideal weight and daily calorie 
requirement so that users can know whether they are healthy weight. Then, users can 
realize how much their weight deviate from their ideal weight. Report will also show 
the minutes required for users to do exercise if they are overweight. Besides, it will 
inform the users of the number of days required to get the ideal weight. Finally, a list of 
food suggested to the users will be shown together with the total calorie intake. The 
following figure is an example of our report: 
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Diagram 3, Report output 
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CHAPTER VIII 
LIMITATIONS OF OUR MODEL 
1. The model is only designed for adults (aged 18 or above) and those who are not 
body builders, professional athletes, and lactational and pregnant women. 
2. The limit for the number of variables in Excel Solver is around 200. We therefore 
only allow users to choose five items from each food group. 
3. Our model only allows users to choose the kinds of food they prefer, but not the 
quantities of the food. 
4. Users can choose only one physical activity they like and which will then be used to 
calculate the time for that activity in order to achieve ideal weight.. 
5. Calorie burning rate of each type of activity is an approximation only. In reality, 
calorie burning rate is different for different effort level (or intensity) of the exercise. 
6. The model has not incorporated the different ways of cooking, which will also affect 
the calorie intake level. 
7. The model did not include other measurements, for instance waist-to-hip ratio, and 
fat beneath skin, which could be subjective and requires instruments for measure. 




Our model provides a general guidance for users to plan for their diet. The tool 
facilitates users, who are conscious of their weight and enthusiastic at monitoring their 
calorie consumption, to have their weight management. However, it is not suitable for 
professional athletes, body builders, people in their puberty, people having chronic 
diseases, and lactational and pregnant women to use this model. The tool maximizes 
users' utilities in accordance with the Food Pyramid and subject to certain measurements. 
Measurements, like BMI, calories intake level are being increasingly accepted by the 
general public. Those measurements are not conclusive elements for people pursuing a 
healthy life. Non-measurable elements like eating habits are crucial to Hong Kong 
people. 
Our model forms a foundation for further expansion to include more healthy indicators, 
e.g. fat ratio, and waist and hip ratio. Also, nutrition elements, like Vitamins and 
minerals, can also be added in future when there is information available. 
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APPENDIX III 
Body Mass Index Table 
ARE YOU AT A HEALTHY WEIGHT? 
！^ BMI�Body Mass Index) 
J i : 三 三 三 麵 _ 
5.1。" ； ^ 力 • 賢 _ _ 
5.9', … I ” ' I 'I I'kfr-^  ^"ii^ffl 
5.2" 二 “ ” 嚇 . � 
rio" - n i l 111 r 1111 i i i v m 卜 r n r' 11 r f ' n f T T n r r n 
50 75 100 125 150 175 200 225 250 275 
Pounds^ 'Withoirt shoes. ^Without clothes. 
BMI measures weight in relation to height. The BMI ranges shown above are for adults. They are not exact 
ranges of healthy and unhealthy weights. However, they show that health risk increases at higher levels of 
overweight and obesity. Even within the healthy BMI range, weight gains can carry heaUh risks for adulls. 
Directions: Find your weight on the bottom of the graph. Go straight up from thai point until you come 
lo the line that matches your height. Then look to find your weight group. 
’ �H e a R h y Weight BMI from 18.5 up to 25 refers to healthy weight. 
• Overweight BMI from 25 up to 30 refers to overweight. 
H Obese BMI 30 or higher refers to obesity. Obese persons are also overweight. 
Source: Report of the Dietary Guidelines Advisory Committee on the Dietary Guidelines for Americans. 2000, page 3. 
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APPENDIX III 
BMI Weight Status 
Below 18.5 Underweight 
18.5-22.9 iNormal  
23.0-24.9 Overweight  
|25.0-29.9 jobese  
30.0 and Above Excess Obese  
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APPENDIX III 
Daily Calories requirement and Basal Metabolic Rate Formula CBMR)^ ^ 
Daily calories requirement equals to BMR without exercise: 
Note: (wt = body weight in kg) 
Sex and Age BMR Equation (kcai/day) 
Males  
0-3 yrs (60.9 x wt) - 54 
3-10 yrs ||(22.7 x wt) + 495 
10-18 yrs (17.5 x wt) + 651 
18-30 yrs ||(15.3 x wt) + 679 
|30-50 yrs ||(11.6 x wt) + 879 
l^ ver 60 yrs ||(13.5 x wt) + 487 
Females  
0-3 yrs (61.Qx wt)-51  
h-10 yrs (22.5 xwt) + 499 
[l 0-18 yrs ||(12.2 x wt) + 746 
18-30 yrs (14.7 x wt) + 496 
|30-60 yrs ||(8.7 x wt) + 829 
lover 60 yrs ||(1Q.5 x wt) + 596 
20 Source: The Food and Agriculture Organization of the United Nations, or the United Nations University, 
"Energy and protein requirements", Report of a Joint World Health Organization, 2000，Chapter 6’ Table 5 
and Table 15 
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APPENDIX III (CON'T) 
Daily Calories requirement and Basal Metabolic Rate Formula (BMR) (con't) 
Daily calories requirement with exercise - multiply BMR by the appropriate activity 
factor (BMR x Activity Level): 
Level Type ofactivity^^ Factor 
. Walking, driving, electrical trades, 1.55 men 
Light golf, child care, housecleaning 1.56 women 
1.78 men 
Moderate Weeding, cycling, skiing, tennis, dance , , , 
1.64 women 
2.1 men 
Heavy Basketball, climbing, football, soccer , ^^ 
1.82 women 




The Food Guide Pyramid can help you choose a variety of foods to help achieve a balanced 
diet. Selecting foods from each group will provide the many nutrients our bodies need. 
Food Guide Pyramid 
A Guide to Daily Food Choices 
utsfAflnsLY i g k 口Saa 
ia^Wfti^L 'nmawMwkxnwMMi 
^ 
kCtmmt ^ S S n k Dfy8«ans.t«s. 
SGRVMGS 
What Counts as One Serving? 
•me amount of food that counts as one serving is listed Vegetabto 
below. If you eat a larger portion, count it as more iMan 1 cup of raw leafy vegetables 
1 serving. For example, a dinner portion cup of other vegetables, cooked, or chopped raw 
of spaghetti would count as 2 or 3 servings of pasta. % cup of vegetable juce 
No specific serving size is given tor the fats, oils, and Fniit 
sweets group because the message ts USE 1 medium apple, banana, orange 
SPARINGLY. 1 办 cup of diopped, cooked, or canned fruit 
% cup of fruit juice 
Milk. Yogurt, and Ch««so „ 
1 cup of milk or yogurt Bread，Cereal, Rice, and Pasta 
1 Vi ounces of natural cheese 1 slice of bread 
2 ounces of processed cheese 1 ounce of ready-to-eat cereal 
、h cup of cooked cereal, rice, or pasta 
MMt. Poultry, Fish, Dry B®an«, Egg«, and Nuts 
2-3 ounces of cooked lean meat, poultry, or fish 
cup of cooked dry beans, 1 egg, or 2 tablespoons 
of peanut butter count as 1 ounce of lean meal 




How healthy are your eating habits? 
You may think your diet is healthy. But, let's find out by answering the following 15 
questions: 
1 Which sort of bread do you usually buy? 
A White 
B Wholemeal 
2 Do you eat an average of one piece of fresh fruit? 
A Every day 




3 Where do you get most of your vegetables from? 
A Own garden 
B Fresh from the greengrocer 
C Ready packaged or tinned 
22 Source: Vemon Coleman (1994), "Food for thought", European Medical Journal p.35-38 
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APPENDIX V (CON'T) 
How healthy are your eating habits? (con't) 
4 What sort of milk do you buy? 





5 Do you always eat something for breakfast? 
A Yes 
B No 
6 When you eat meals do you? 
A Tend to eat in a rush? 
B Usually make sure that you allow yourself enough time? 
7 Do you eat sweets or chocolates? 
A Every day or nearly every day 





APPENDIX V (CON'T) 
How healthy are your eating habits? (con't) 
8 Do you 
A Eat unlimited amount of sugar 
B Make a conscious effort to control the amount of sugar you eat 
C Keep the amount of sugar you eat to a minimum 
9 Do you 
A Eat meat every day 
B Eat meat most days 
C Eat meat occasionally 
D Eat meat rarely 
E Never eat meat at all 
10 When buying pasta or rice do you 
A Usually buy the white variety 
B Usually buy the wholemeal or brown variety 
11 How many times a week do you eat beans, peas or lentils? 
A At least once a day 





APPENDIX V (CON'T) 
How healthy are your eating habits? (con't) 
12 How often do you eat cakes, buns, pastries or biscuits? 
A At least once a day 




13 Which do you usually use? 
A Butter 
B A low fat spread 
C A very low fat spread 
14 Do you make a conscious effort to limit your fat intake? 
A Yes 
B No 
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